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comes in terms of resource use and costs, especially when
withdrawal rates differ between treatment groups. The
aim of this study was to compare the impact of various
methods for dealing with censored data on the total costs
and on the difference in costs between treatment groups.
METHODS: Five methods for dealing with censored
data were applied to data from 519 patients with chronic
disease participating in a one-year randomized clinical
trial. These five methods are complete case analysis, lin-
ear extrapolation, hot-decking, predicted regression, and
multiple imputation.
RESULTS: Fifteen percent of the patients in treatment
group A and 21% of the patients in treatment group B with-
drew from the study before the scheduled end date. Mean
costs per patient varied from €889 (SE: 94) in the complete-
case analysis to €1400 (SE: 189) after predicted regression.
Cost differences between treatment groups varied from €14
in the complete-case analysis, to €243 after multiple impu-
tation, to €372 after predicted regression. Hot-decking,
multiple imputation and predicted regression were sensitive
to the selection of covariates.
CONCLUSION: The various methods had a consider-
able impact on total costs and on the difference in costs
between treatment groups. In economic evaluations more
attention should be paid to methods for dealing with cen-
sored patients and the impact of these different methods
on the CE-ratio.
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OBJECTIVE: An issue that has recently received atten-
tion from health economists is how to handle the prob-
lem of missing data in stochastic cost-effectiveness analy-
sis. The purpose of this paper is to highlight the impact
that different approaches to the imputation of missing
data can have on estimates of the physical quantities of
medical care resource use.
METHODS: Medical care resource use data were col-
lected prospectively in a six-month RCT comparing two
treatments for a chronic condition that is characterized
by acute episodes. Two approaches of the multiple impu-
tation were used to address the problem of missing data.
Method A relied on imputing missing data for total costs
and then estimating the physical quantities of medical
care resource use. Method B relied on imputing missing
data for the physical quantities of medical care resource
use and then estimating total costs. Results for physician
and nurse visits and days in the hospital were reported.
RESULTS: The two multiple-imputation approaches pro-
duced different estimates of medical care resource use.
The average number of physician and nurse visits and
days in the hospital between the two groups were 5.7 vs.
5.3 physician visits, 1.0 vs. 0.9 nurse visits, and 4.0 vs.
4.7 days in the hospital determined with method A. The
average number of physician and nurse visits and days in
the hospital between the two groups were 6.0 vs. 6.3
physician visits, 1.2 vs. 1.3 nurse visits, and 4.0 vs. 5.0
days in the hospital using method B.
CONCLUSIONS: Medical care resource use estimates
are sensitive to the imputation approach. Method B
builds prediction models specifically for the utilization
components under the imputation, and results from the
imputed data sets may be less biased. It also provides
more flexibility for analyzing the cost components.
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OBJECTIVE: The cost of medical procedures is often un-
known, but is nevertheless crucial for setting reimburse-
ment and health-care policies. This study investigated the
cost of an upper gastrointestinal endoscopy in ambula-
tory adults in a large academic hospital in the province of
Québec, Canada from the perspective of the hospital.
METHODS: An activity-based costing methodology was
used to break down the endoscopy procedure into a number
of primary tasks to which were allocated resources used at
the department level (labor, equipment, and materials). Unit
costs per activity were calculated from detailed tracking of
items and factors used for performing each task.
RESULTS: The direct cost of performing an endoscopy
ranged from 62$Can (1Can$  0.75 EUR) for an unse-
dated, unbiopsied patient to 89$Can for a sedated, biop-
sied patient. Not included in this amount are separate re-
imbursement fees of 15$Can for biopsy analysis and
50$Can professional fees for the performing physician,
which are charged directly to the Ministry of Health. A
cost-volume function was constructed under two differ-
ent hypotheses of divisibility (sharing between clinical
units) or undivisibility of fixed equipment. This showed
an optimal unit cost per procedure starting at around
3000 procedures a year for the installed equipment. In-
corporating institutional overhead raises the cost of the
procedure substantially by an amount of 41$ as does the
use of non-reusable biopsy forceps, which adds about
63$Can to the total cost of the procedure.
CONCLUSION: Given the high proportion of overall
hospital-wide overhead in the total cost of the procedure,
allocation methods for these overheads in current hospi-
tal accounting systems should be improved in order to
obtain more precise estimates of the full cost of medical
procedures like upper gastrointestinal endoscopy. The
